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ABSTRACT: BackgroundBackground: Life-space mobility (LSM) captures a broad spectrum of mobility in physical and
social environments; however, it has not been extensively studied in Parkinson’s disease. Using a multiple-
methods approach, individual, social and environmental factors that impact LSM were explored in PD.
MethodsMethods: Two hundred twenty-seven participants with PD (n = 113) and a comparative group without PD
(n = 114) were recruited from the community. Within a cross-sectional survey, LSM (University of Alabama
Birmingham Life-Space Assessment, LSA) was compared in the two groups. Using multiple linear regression,
socio-demographics, lifestyle behaviors, medical, mobility and social factors were examined to identify factors
that explained LSM. A qualitative narrative inquiry was completed to augment the findings from the survey;
10 participants with PD were interviewed regarding facilitators and barriers to mobility.
ResultsResults: The mean overall LSA-composite score for the PD group was 64.2 (SD = 25.8) and 70.3 (SD = 23.1) for
the community comparative group (mean difference = 6 points, 95%CI:-0.4, 12.5) indicating most participants
moved independently beyond their neighborhoods. A higher proportion of the PD group required assistance
with mobility than the community comparison group. Not driving, receiving caregiving, lower social
participation, and lower monthly family finances were associated with restricted LSM in the PD group. Data from
qualitative interviews supported quantitative findings and offered insights into the features of the built
environment that facilitate and restrict mobility.
ConclusionConclusion: Individual, social and environmental factors are associated with the LSM among persons with
PD. Clinicians and policy-makers should include both individual and community-based factors when developing
interventions to encourage the LSM of the PD population.

Parkinson’s disease (PD) is a movement disorder impacting a per-
son’s mobility, function and well-being. Mobility is a key compo-
nent to remaining active and maintaining independence in the
community. Unlike measures of activities of daily living (ADL) or
instrumental activities of daily living (IADL), life-space mobility
(LSM) is the purposeful movement in one’s environment over a
specified time, and captures a broad spectrum of mobility in physical
and social environments, regardless of assistance required or trans-
portation needed.1,2 Life-space mobility is an emerging concept
influenced by individually-related factors such as cognition and
physical capacity, along with social and environmental factors.3–6

Limitations of LSM may be an early marker of functional decline.1

In older adults, measures of LSM are strongly associated with indi-
vidual factors (executive functioning and motor performance), social
and environmental factors.7–10 Life-space mobility has been

evaluated in PD11 and other chronic conditions including cognitive
impairment,6,12,13 chronic heart failure,14 respiratory conditions,15,16

spinal cord injury,17 musculoskeletal/orthopedic conditions,18

impaired renal function,19 and palliative care patients.20 Limited
LSM in older adults predicts healthcare utilization, cognitive decline,
mortality and lower health status,21–23 making it an indicator of
overall health and resilience in later life. Early work of LSM in PD
reported most people reached the highest life-space level but
needed assistive devices.11 Rantakokko et al. identified restricted
LSM with perceived walking difficulties, pain and depressive symp-
toms but did not include environmental and social factors.

We explored the LSM of people with PD (PwPD) residing in
urban settings using a multiple methods approach. The primary
objective of the cross-sectional survey was to identify individual
factors (eg, socio-demographic, function and medical-related),
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along with social and transportation factors that explain LSM in
PD. We also examined whether these factors differed from an age-
matched community comparative group without PD. A second
objective was to explore PwPD’s lived experiences of identified
barriers and facilitators to LSM that could be targeted by interven-
tions, and policies to promote community mobility of PwPD.

Methods
Participants
A staged multiple-methods study was conducted in a cohort of
PwPD and an age-matched community cohort, with a concurrent
qualitative narrative inquiry of PwPD. Recruitment of eligible
(≥6 months diagnosis of PD) PwPD (n = 113) took place between
January and November 2019 in Edmonton and Calgary, Alberta,
Canada. The PD cohort was recruited from a community-based
PD activity program, the provincial Parkinson’s Association, private
neurology clinics, and a PD-specific research participant registry.
Adults without PD (n = 114) were recruited from senior’s commu-
nity associations, matching on age within 5-year age strata to the
participants with PD. Inclusion criteria for all participants included:
(1) residing in the community, (2) 50 years of age or older, and
(3) ability to speak and understand English. Participants completed
hard copies of the survey which were then returned either in-
person at the time of completion or by mail. Participants in both
groups were permitted to have assistance, such as a caregiver or
research assistant, to help them complete the survey.24 To maintain
anonymity of participants, no surveys were completed at the neu-
rology clinics. Ethics approval was obtained from the Health
Research Ethics Board, University of Alberta (Pro00086390).

In addition to measuring LSM, socio-demographics, medical con-
ditions (comorbidities and self-rated health status),25,26 lifestyle
behaviors (smoking and alcohol use),27 caregiving, social
participation,28,29 physical activity30 and mobility (walking distance
and limitations, and transportation)27 data were collected using stan-
dardized questions from national population surveys.26,27 Participants
with PD completed the Parkinson’s Disease Questionnaire (PDQ)-
831 and were asked about disease duration.

For the qualitative narrative inquiry, PwPD from the Edmon-
ton area (Alberta, Canada) were invited to share experiences nav-
igating within their homes and communities. To capture a
variety of experiences, individuals with the highest and lowest
LSM, alternating male and female participants, were included.
Ten participants agreed to participate and were interviewed
before data saturation was achieved. In-person interviews
occurred in a setting of the participant’s choice (eg, participant’s
home, café). All interviews were conducted by one person with
qualitative research training (CRB). Participants were asked four
open-ended questions about their understanding of mobility and
their lived mobility. Probes were used, when necessary but a nat-
ural discussion was encouraged. Key discussion points were sum-
marized and their accuracy was confirmed with participants. The
generated field notes commented on body language, emotions

and responses of participants, and reflected CRB’s thoughts
regarding the interview and her position within it. Field notes
informed data interpretation and code generation.

Standardized Measures
Life-Space Assessment

The University of Alabama Birmingham Life-Space Assessment
(LSA) is a self-report measure describing the area in which a per-
son moves purposefully in a specific time period.1,4 It includes
15 items related to mobility in five distinct life-space areas: bed-
room, home, outside the home, neighborhood, outside of town.
Participants report their frequency of travel to each life-space
area (1x/week, 2-3x/week, 4-6x/week, daily) and mobility
devices or help of another person required for a “typical week in
the last month.”1,4 A composite score (LSA-C) is calculated
(0–120) where higher values indicate greater mobility.23 An
LSA-C score of <60 is considered “restricted”32,33 and a five-
point change a minimally important difference.34 The minimally
important difference is the smallest difference in scores that is
perceived by patients as beneficial or harmful and is regarded as a
change by the clinician.35 This type of difference is dependent
upon the patient population and contextual characteristics. It
should be recognized that statistical difference does not imply
clinical difference. In addition to an overall score, three LSM
indicators are generated from the LSA, representing the fre-
quency of reaching each level of life-space: (1) independent life-
space (LSA-I): maximum level achieved without assistance from
equipment or another person; (2) life-space with equipment (LSA-
A): maximum level achieved using equipment but without assis-
tance from another person; and (3) maximum life-space (LSA-M):
maximum level achieved regardless of assistance required. The LSA
is reported to be valid and reliable in populations of community-
dwelling older adults.1

Social Participation

Respondents were asked about participation frequency in eight
social activities over the past 12 months: (1) with family/friends,
(2) sports/physical activities, (3) church/religious, (4) educa-
tional/cultural, (5) service club, (6) neighborhood/community/
professional, (7) other recreational activities, and (8) volunteer/
charity work. These social activities have undergone rigorous devel-
opment and testing, and have been used in nationally representative
surveys.29,36 A social participation index (SPI) (range 0–32) indicates
the level of social participation based on the frequency of activities,
where higher scores indicate more social participation.28

Parkinson’s Disease Questionnaire-8

Quality of life and experiences living with PD were captured
using the Parkinson’s Disease Questionnaire-8 (PDQ-8).31 The
PDQ-8 total score ranges from 0 (least impairment) to 100 (worst
impairment), based on a scaled response to eight items related to
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mobility, ADLs, emotional well-being, stigma, social support,
cognition, communication and bodily discomfort.

Statistical Analysis
Quantitative Analysis

Quantitative measures such as the LSA,34 SPI28 and PDQ-831

were scored. Students’ t test compared LSA-C scores between
the two groups. Simple linear regressions were performed for the
individual contributions of each potential factor on the depen-
dent variable, LSA-C, with the two groups. Because this was a
cross-sectional survey, an explanatory model rather than a pre-
dictive model, was built to identify factors that were associated
with LSM. Multivariable linear regression models examined indi-
vidual (sociodemographic, medical, function, lifestyle behaviors),
mobility/transportation (driving status), and social (social partici-
pation, caregiving) factors associated with LSM. Variables were
collected on clinical relevance and guided by a mobility frame-
work for older adults for inclusion in the regression models.37

Separate multivariable models identified whether covariates
explaining LSM differed by group. In the final multivariable
models, all variables with a P-value ≤0.05 or that were deemed
clinically important variables, such as age and sex, were kept in
the model regardless of their statistical significance. Analyses were
conducted using Stata Version 16 (StataCorp, 2019).

Qualitative Analysis

Interviews were audio-recorded and transcribed verbatim, using
pseudonyms to replace names. Content analysis was conducted
on transcript data using the phases of preparation, organizing and
reporting to objectively and systematically derive a description of
mobility determinants affecting LSM.38 This analysis was guided
by Webber et al.’s comprehensive framework for mobility in
older adults, outlining five broad, interrelated categories deter-
mining mobility: financial, psychosocial, environmental, physical,
and cognitive, each influenced by gender, culture and biogra-
phy.37 One author (CRB) selected a subset of transcripts to
review, creating an initial codebook, then consulting with other
authors (CN, MW, CAJ) to confirm the codebook was represen-
tative of transcript substance and emerging themes. The coding
scheme was applied to all transcripts and iteratively updated to
reflect new topics captured by the remaining transcripts. Data
saturation was deemed met when interviews no longer yielded
new themes and collecting more data (via additional interviews)
would become redundant. This approach has been described by
several qualitative researchers, whose perspectives are summarized
in Saunders.39

Results
Participants with PD (n = 113) were younger (mean 71, SD 9.0)
than the community comparative group (mean 75, SD 7.6)
(mean difference 4, 95% CI 1.7, 6.1) with a greater proportion

of males in the PD group (60%) than the comparative group
(37%) (P < .001). Both groups were comparable in their
monthly family finance and employment status (P > 0.05)
(Table 1). Assistive mobility devices were regularly used by 44%
of PwPD as compared to 15% of the community comparative
group without PD (P < 0.001). Those participants without a
driving license included 12% of the PD group and 22% of the
community comparative group. Both groups had similar lifestyle
behaviors of smoking, alcohol use and physical activity
(P > 0.05). The mean number of comorbidities was similar for
both groups (PD, mean 2.1, SD 1.6; without PD, mean 2.3, SD
1.5; P = 0.53) with musculoskeletal conditions (49%), cardiovas-
cular conditions (35%) and depression (34%) the most prevalent
chronic condition reported by PwPD. Fewer PwPD reported
excellent or very good overall health (27.4%) and mental health
(31.9%) as compared to the community comparative cohort
(overall health 42.0%; mental health 60.2%). The mean duration
since diagnosis for PwPD was 8.3 years (SD 6.3, range 0.5–25.4)
and the mean PDQ-8 score was 27.4 (SD 18.5, range 0–78.1).

Participants with PD were less socially active (mean SPI score
12.8, SD 5.7) than participants with the community comparative
group (mean SPI score 16.8, SD 6.1) (mean difference 4.1, 95%
CI 2.2, 6.0). Activities with family and/or friends were the most
reported activities for both groups. Engagement in volunteer/
charity, club/organizational, neighborhood-related or other rec-
reational activities outside of the home contributed to lower
overall participation relative to the community comparative
group (Fig. 1).

The mean overall LSA-C score was not statistically different
between groups (PD mean 64.2, SD 25.8; without PD mean
70.3, SD 23.1) (mean difference 6, 95% CI: �0.36, 12.45),
although a clinically meaningful difference (>5 points) was seen
between the two groups (Table 2). While all participants
reported reaching the lowest level of LSM (bedroom), a smaller
proportion of both groups reported being able to travel beyond
their “towns” without assistance (PD, n = 56, 50%; community
comparative, n = 62, 54%) (Table 2). A higher proportion of the
PD group reported attaining the highest level of LSM regardless
of assistive devices or personal assistance (65%) as compared to
the community comparative group (55%). Interestingly, 83% of
the PD group were married and 38% received informal caregiv-
ing compared to 51% of the community comparative cohort
who were married and 11% received informal caregiving
(P < 0.05) (Table 1).

Statistically significant variables associated with the LSA-C
with the simple linear regression were considered in the multi-
variable linear models (Table 3). After statistically adjusting for
age and sex for both final multivariable models, receiving care-
giving and lower monthly finances were significant factors in
explaining lower LSM as measured by the LSA-C (Table 3).
Other variables in the final PD model included having no
driver’s license (β = �0.40) and less frequent social participation
(β = 0.36). For example, those without a driver’s license had a
25-point decrease with LSA-C score. The variables in this model
explained 56.6% of the variation seen with LSA-C. Not having a
driver’s license and social participation were not significant
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TABLE 1 Characteristics of participants

Parkinson’s disease (n = 113) Without Parkinson’s disease (n = 114)

Socio-demographics

Age, mean (SD) 71.2 (9.0) 75.2 (7.6)

Gender (male), n (%) 68 (60.2) 42 (36.8)

Education, n (%)

Less than secondary 18 (15.9) 5 (4.4)

Completed postsecondary 25 (22.1) 28 (24.6)

At least some postsecondary 70 (62.0) 80 (70.8)

Employment status, n (%)

Working or volunteer 7 (6.2) 6 (5.3)

Retired 97 (85.8) 104 (91.2)

On disability or unemployed 9 (8.0) 4 (3.5)

Marital status, n (%)

Married/common law 94 (83.2) 58 (50.9)

Widowed 8 (7.1) 30 (26.3)

Single 4 (3.5) 10 (8.8)

Divorced/separated 7 (6.2) 16 (14.0)

Monthly family finances, n (%)

Some money left over 64 (56.6) 68 (60.7)

Just enough/unable to make ends meet 28 (30.4) 29 (23.7)

Ever smoked, n (%) 49 (43.4) 56 (50.0)

Use of alcohol, n (%)

≤1x/mo 65 (58.0) 56 (53.3)

2-4x/mo 23 (20.5) 27 (25.7)

2-7x/wk 24 (21.4) 22 (21.0)

Function

Assistive walking devices

None 63 (55.8) 94 (85.5)

Cane/walking poles 32 (28.3) 12 (10.9)

Walker 16 (14.2) 3 (2.7)

Wheelchair 2 (1.8) 1 (0.9)

Walking distance, n (%)

Unlimited 40 (35.4) 60 (54.1)

6–10 blocks 23 (20.4) 10 (9.0)

1–5 blocks 32 (28.3) 26 (23.4)

<1 block/indoor only 18 (15.9) 15 (13.5)

Walking limitations, n (%)

No limitations 18 (16.2) 46 (42.2)

Pain and/or discomfort 44 (39.6) 34 (31.2)

(Continues)
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factors in the final model for the community comparative group,
yet having a respiratory condition (β = �0.23) was reflective of
a 15-point decrease in LSM. The variables in this parsimonious
model explained 17% of the variations seen with LSA-C.

Semi-Structured Interviews
Interviewees for the qualitative component had a mean age of
68.9 years (SD = 6.0), five were male, six reported using assistive
mobility devices, three did not having a driver’s license, and two
received informal caregiving. Interviewees had a mean LSA-C
score of 64.6 (SD = 21.6) and a mean SPI score of 12.9
(SD = 6.4). The average disease duration was 10.9 years
(SD = 8.0) and two had undergone deep brain stimulation
surgery.

Mobility Determinant: Physical Health

Four themes related to physical health emerged: “Non-motor
and motor symptoms,” “Experiences with medication,”
“Managing symptoms,” and “Ability to participate.” Mobility
for most participants was impacted by difficulties with bal-
ance, gait, freezing of gait (FOG), incontinence and/or anxi-
ety, which are often unpredictable. (Supplementary
Information) PD-specific medications, assistive devices and
physical activity were prominent approaches to managing
symptoms. These strategies, however, may further reduce
mobility, that is, ON–OFF effects of dopaminergic medica-
tions, environmental challenges using assistive devices, or risk
of injury during exercise.

Physical symptoms directly the limited activities in which
individuals could comfortably partake, and indirectly impacted

TABLE 1 Continued

Parkinson’s disease (n = 113) Without Parkinson’s disease (n = 114)

Fatigue 39 (35.1) 12 (11.0)

Balance 10 (9.0) 17 (15.6)

Self-reported physical activity, ≥150 min per week 42 (37.8) 42 (38.2)

Social participation index, mean (SD) 12.8 (5.7) 16.8 (6.1)

No driver’s license, n (%) 14 (12.4) 24 (21.8)

Receiving formal caregiving, n (%) 12 (10.7) 8 (7.1)

Receiving informal caregiving, n (%) 43 (38.4) 12 (10.7)

Health status

Chronic conditions, n (%)

Cardiovascular 35 (32.1) 39 (34.8)

Respiratory 7 (6.4) 14 (12.7)

Depression 34 (32.1) 16 (14.5)

Diabetes 13 (12.0) 23 (21.1)

Musculoskeletal 49 (45.4) 54 (48.2)

Neurological (PD excluded) 11 (10.2) 5 (4.5)

Hearing loss 33 (30.3) 45 (40.5)

Vision impairment 32 (29.6) 43 (38.7)

Total number of conditions, mean (SD) 2.1 (1.6) 2.3 (1.5)

Self-rated overall health, n (%)

Excellent or very good 31 (27.4) 47 (42.0)

Good 45 (39.8) 50 (44.6)

Fair or poor 37 (32.7) 15 (13.4)

Self-rated overall mental health, n (%)

Excellent or very good 36 (31.9) 68 (60.2)

Good 47 (41.6) 36 (31.9)

Fair or poor 30 (26.5) 9 (8.0)
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participation by making getting to the activity a challenge. For
example, in response to PD symptoms, many PwPD ceased driv-
ing entirely, requiring alternate transportation arrangements. If

family and/or friends were unavailable to drive, or if PwPD felt
they were being a burden by asking for a ride, an activity may be
entirely avoided.

FIG. 1. Percentage of each domain of social activity (activities done with other people) contributing to overall social participation among
participants with and without Parkinson’s disease. *P < 0.05.

TABLE 2 Life-space mobility composite score and life-space levels reached among participants with and without Parkinson’s disease

Life-space composite
score, mean (SD)

Parkinson’s disease (n = 113) Without-Parkinson’s disease (n = 114)

64.2 (25.8) 70.3 (23.1)

Life-space level reached Independent* Assisted** Maximal*** Independent* Assisted** Maximal***

Bedroom, n (%) 113 (100.0) 113 (100.0) 113 (100.0) 114 (100.0) 114 (100.0) 114 (100.0)

Home, n (%) 87 (77.0) 101 (89.4) 113 (100.0) 108 (94.7) 112 (98.2) 114 (100.0)

Outside home, n (%) 82 (72.6) 98 (86.7) 110 (97.3) 101 (88.6) 109 (95.6) 111 (97.4)

Neighborhood, n (%) 70 (61.9) 90 (79.6) 103 (91.2) 92 (80.7) 104 (91.2) 107 (93.9)

Within town, n (%) 73 (64.6) 95 (84.1) 109 (96.5) 97 (85.1) 108 (94.7) 110 (96.5)

Beyond town, n (%) 47 (41.6) 56 (49.6) 73 (64.6) 58 (50.9) 62 (54.4) 63 (55.3)

*Independent life-space (LSA-I) is mobility achieved without the help of an assistive mobility device or another person.
**Assisted life-space (LSA-A) is mobility achieved with or without the help of an assistive mobility device.
***Maximal life-space (LSA-M) is mobility achieved by any means, whether that be with or without help from an assistive mobility device or another person.
SD, standard deviation.
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Mobility Determinant: Cognition

“Navigation and dual-tasking” was a theme relating to cognition
as a mobility determinant. Participants noticed cognitive symp-
toms (memory loss and slower processing speed), affected the
ability to navigate to new or familiar destinations. They described
changes to concentration affecting ability to dual-task, particu-
larly when focus was needed for ambulation. Situations requiring
split attention, such as simultaneous walking and talking, were
challenging.

Mobility Determinant: Environment

Barriers to mobility in the built environment were represented
by themes of “Challenging spaces,” specific to PD, and “Accessi-
bility of public spaces,” relevant to anyone experiencing mobility
limitations. For PwPD, moving through crowded or confined
spaces resulted in instability and FOG episodes.

“If there’s too many people around—like the hockey
game—sometimes the concourse is really quite
crowded… I can’t take big steps so I take micro-steps all
over the place and then it’s hard to keep your balance
when you’re doing that. It’s just difficult to move around
when, when the crowd is that bad.” (P71, male)

Descriptions of difficult experiences with the accessibility of public
washrooms were reported. Avoiding locations or events without
easily accessible facilities was frequently reported. Poor lighting,
stairs, or spaces inappropriate for the use of assistive devices ham-
pered mobility. Washrooms with ample space and a suitable solu-
tion for temporarily storing assistive devices were the most desirable.
For participants with incontinence, proximity was essential.

Mobility Determinant: Psychosocial

Five psychosocial themes emerged: “Activity avoidance,”
“Receiving help from others,” “Planning excursions,” “Setting
expectations,” and “Navigating the social environment.” Partici-
pants avoided activities where they doubted their self-confidence
(eg, driving), feared falling, or risked embarrassment. Conversely,
social networks (family, friends, healthcare professionals and
other PwPD) helped meet participation and mobility goals.
Notably, participation in PD support groups was crucial to many
PwPD for knowledge sharing, encouragement and emotional
comfort.

Taking time to plan excursions facilitated successful commu-
nity trips. Spouses and PwPD coordinated schedules, chose
accessible destinations for socializing, and planned safe routes for
driving. Psychosocial factors influenced self-expectation, shaping
participants’ understanding of what activities could and could not
be done safely.

“My anxiety level was so high that I couldn’t drive. I did
recognize that and it’s been that way a couple of times.”
(P71, male)T
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Lastly, some participants found self-advocacy to be a valuable
tool when navigating social environments. Those who openly
talked about their health succeeded in having their financial,
physical and psychosocial needs met, thus facilitating mobility
and participation in the community. Not all participants were
able to advocate for themselves in personal relationships success-
fully and, consequently, had fewer opportunities for participation
outside the home.

“I used to be able to run and jog, and kick a football and
soccer ball with my grandsons. I don’t see them very
much. They live ten minutes from here, but they want to
play, and I can’t—so I don’t. And so we’re drifting apart.”
(P41, male)

Mobility Determinant: Finance

One participant talked about the impact of financial constraints
on mobility, specifically when PD symptoms prevented driving
and reliance on taxis was needed. This finding was not sufficient
to constitute a theme but signals the importance of considering
finances as a determinant of mobility.

“I don’t want to take the taxi to the [Parkinson’s Associa-
tion]. It depends on [which driver] you get. You either
get someone who goes really slow, and it costs you $40
each way, or you can get somebody who’s pretty fast and
it takes, it’s $20 each way and that can be expensive for
something you want to do every day.” (P97, female)

Influence of Gender, Culture, and
Biography

The theme of “Identity” was present in many interviews. Mobil-
ity was discussed as an essential aspect of independence, for
which participants closely associated with their identity: the per-
son that they are and wish to continue to be.

Interviewer: “And why is mobility important to you?”

Participant: “Independence. I don’t want somebody hav-
ing to walk with me. I like to walk by myself.” (P78,
female)

Discussion
Life-space mobility of PwPD did not statistically differ from an
age-matched community cohort without PD, but factors
explaining LSM differed between the groups. Individual and
social factors (driver’s license, level of social participation, receiv-
ing caregiving and monthly family finances) were associated with

LSM for PwPD. Respiratory conditions explained LSM for the
community comparative cohort, whereas the status of driving
license and social participation were not significant factors. Qual-
itative interviews offered insights into individual, social and envi-
ronmental factors that impacted LSM, supporting and
broadening the quantitative findings. In particular, physical
themes related to driving; psychosocial themes related to partici-
pation in the community, and environmental themes related to
the accessibility of public spaces, emerged as important mobility
factors for PwPD. Collectively, findings from our multiple-
methods research suggest the multidimensional aspects of LSM
seen in PwPD support the application of the mobility framework
developed by Webber et al.37 in PD.

In our study, nearly half (44%) of PwPD used assistive mobil-
ity devices to reach similar levels of life-space as their counter-
parts without PD. The LSM of PwPD was lower in relation to
another cross-sectional study examining LSM in 164 commu-
nity-dwelling PwPD living in Sweden.11 Participants in these
two studies were comparable in independent (LSA-I) and assisted
(LSA-A) life-space, but our study found 25% fewer participants
reached the highest life-space level with maximal assistance
(LSA-M). Although age and gender/sex were similar in both
studies, our cohort was based in urban areas compared to the
Swedish cohort.11 Participants living rurally are more likely to
leave their community to access shops, services, healthcare or
social gathering places, resulting in additional trips into higher
levels of life-space.

Possessing a valid driver’s license emerged as a meaningful
facilitator of LSM for PwPD but not those without PD. Driving
is intimately linked with autonomy and mobility in North
American society and is the preferred means of transportation by
Canadians.40,41 It is a complex task balancing individual, social
and environmental factors. Older adults who do not drive, or
who have reduced driving capacity, have reduced LSM, and this
association appears to be exacerbated in people with walking dif-
ficulties.42,43 Other studies of older adults have shown driving
cessation leads to progressive life-space restriction, a pattern that
may be expected because an individual who is a car passenger
requires help from another person (the driver) to reach their des-
tination.44,45 Requiring assistance is a criterion for scoring LSM;
therefore, that individual would reflect a lower score, even if
their level and frequency of travel stayed the same.45 Participants
who drove often adapted their driving behaviors in response to
PD, learning to carefully plan excursions around medication
schedules, symptoms and driving conditions. Modifying driving
behaviors (ie, avoiding driving in the dark or traffic) was a theme
of a previous qualitative study exploring experiences of driving
in PwPD.46 Participants who did not drive acknowledged wor-
rying about burdening loved ones by asking for rides and thus,
were not as participatory as they may like to be.46

Social participation was significantly associated with LSM with
the PD cohort; however, the directional relationship between
social participation and LSM was undetermined because of the
cross-sectional survey design. In this, and previous studies, PwPD
discussed activity avoidance, including social participation, due to
concerns about self-efficacy, feeling embarrassed, and falling.47,48
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In addition to intentional activity avoidance, interviewees in our
study described missing social activities for reasons beyond their
control. The unpredictable nature of symptoms (FOG, tremors)
and medications (sudden, unpredictable ON–OFF) affected their
ability to engage with family and/or friends. An earlier qualita-
tive study conducted among PwPD at all PD stages found
unpredictable symptoms influenced social participation, but
restrictions were most profound in participants with severe PD.49

Interviewees discussed aspects of the environment facilitating
or restricting mobility in their community. Crowded and con-
fined spaces were problematic because frequent stopping, starting
and changing directions exacerbated motor symptoms and anxi-
ety. Interviewees discussed avoiding or requiring help with activ-
ities involving large crowds, such as outdoor festivals. Lamont
et al.50 found that crowded environments were overwhelmingly
disliked by PwPD, noting that these circumstances lead to more
frequent FOG episodes. The inability to manage walking diffi-
culties can negatively impact an individual’s self-concept and
ability to socially participate.51 Walking outdoors is an activity
used for leisure, socializing, and transportation, but not all out-
door spaces provide a safe, enjoyable physical walking environ-
ment. In recent quantitative studies, features of the built
environment (slope, sidewalk conditions) were associated with
changes in gait speed, while perceived neighborhood usability
was found to be a determinant of mobility.52,53 This relationship
highlights the interplay between individual-level factors (socio-
economic status, health), and the physical condition of commu-
nities, which are shaped by local politics and economics.

This novel study used a multiple-methods design of a qualita-
tive narrative inquiry to add depth and context to the quantita-
tive findings from surveying a community-based PD cohort and
comparative group without PD. A healthy, age-matched com-
parison group allowed observation of differences in the LSM pat-
terns between PwPD and community older adults living in a
similar geographical area. Perhaps more importantly, LSM is a
multi-dimensional construct that reflects the type, frequency and
independence of movement within and outside of a persons’
community. To this end, LSM provides unique information
from traditional measures of mobility used in clinical settings,
particularly for those whose ability may be gradually deteriorat-
ing, such as with PD. In light of these strengths, several limita-
tions should be noted. Although LSM has been validated in
several older adult populations, and adults with chronic health
conditions, psychometric properties of the LSA in a PD popula-
tion have not been well-established.54–57 Recall of mobility over
a 4-week period may be another limitation. A recent comparison
of methods for community mobility reported poor convergent
validity between LSA and a wireless inertial measurement unit
with GPS, suggesting LSA has poor discrimination.58 Addition-
ally, disease severity of PwPD and cognition of all participants
could not be measured in a survey format. Lastly, the cross-
sectional nature of this survey design did not permit us to iden-
tify predictive factors of LSM. Further research could examine
LSM over time to identify determinants of LSM in PD.

Relative to a community comparative group, this cohort of
PwPD did not experience lower LSM; however, they relied

more heavily on assistive devices and supportive environments to
maintain these comparable levels of mobility. These findings
have important implications for clinicians caring for PwPD, as
well as their care-partners. A measure of LSM, as part of the gen-
eral assessment of mobility in PD, will alert the care team to
issues impacting the navigation and planning of trips outside the
home as well as potential care-partner fatigue or burnout.
Awareness of these challenges will allow the care team to imple-
ment specific strategies to target these challenges. Clinicians and
policy-makers must consider factors beyond the capacity of the
individual, such as social and environmental factors, when
designing and implementing interventions to support community
mobility, with all the attendant benefits for people with PD.
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